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ffiWft***, «fiEfeT*tJJ:VJ:i*<o^f<fcfc- 




(2) 

1 

Ji^RSRKfHlF^tft. ^coWiWmW) 21} friz 
MXSZ>®i&com'b3*fttf2 0-4 OSt&^it 

[ If ^il 2 ] MlBSft^iStt*" U 

t^nyt'l)ii, lf*if iory7*-A c 
[ mmw 3 ] MiBfHMtt* 0 uv-w. Mien* fc*t io 

0 . 2 - 5 . 0 M%T& S , If 3<lf 1 4 

] f)ie«5S^t-TOix@^'^v\ ItJRTl 1 
&^L3<Dlvf^;W;rfBWc07°y 7t- A. 
[MM 5 ] fyfES^fl^o^A-;/ r 7 7-^8 5 

'J 7*— A. 

c if *ii 6 ] WfEwaaw&^flBTTiiwwfcifis o 
^MStv/i^-7 * 

S , If l^^L5»l ^ii^fclBffeW y 7 * - 20 

A, 

cif*ii7 ] msaMautrnrf-y 4 7* >h&co& 

mfrft 0. 05—0. 2mm, 2 OVA 

t if *ii 8 1 miwmmifimtm\mm^)v^ 7 a 

7*>V&*tzX&&kV : Z.c\Jkk-TZ>Wmx*fo^X, 
ajifisJP^O . 0 7 — 0. 4 mm, n^g-fW 10 0 — 
400 g/m 2 T*** ||«5B6 4fctt7(7)rU7*- 

A 0 

0 , ll^««i*^ 7 < 5 -X y h 5 , 
0 0 0 — 24, 0 0 02k 3, 0 0 0 — 2 0, 0 

0 Of--/l't*4, lf^l6^:V^L8cO^-r^MclB 
KfiOTU '7*— A 0 

[ n i o ] mmmimmmmMMm-?^? 
~?>v*f- yjyjyb mmmmm $ tit & y , wmm& 

&0. 2 — 0. 6 mm, »gft^2 0 0-6 0 0 g/ 
m 2 X'fo h , If *I1 6 4fcli7 CDT U7t — A „ 40 
[ If *II 1 1 ] ItrlE^^ait ~?)Vjr 7 -i =7 X y Y MP 

mmmm&xfo y . immmm&co? uxv huofi 

3, 0 0 0—1 2, 0 0 0*, W£ffl , 5 00—1 
0,0 00 "r--)VX'fo h , m$M. 6 , 7 4 fcfi 1 0 CO 
7°y 7=r— A„ 

[ If ^il 1 2 ] Mffiitlftm § ixT 4 4 . If 
&m 1 L 1 1 OV ^-r^L*HCIStft(7)r 'J7t — A . 

1 3 ] H0lB«3fi^^'fbi!*t*^=5:4 v -y 

IB®7)7 o y 7=r-A„ 50 
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2 

[ If l 4 ] flfflEBWOWIlv/kf - ^ * ? * v V %dfi 

**9 5 XJ2LtC*4 ,. ||*fl|8«7"U 7 =r-Afflcoa?S 
W=k ■ D 1/2 

fMU W : HHIfgft ( g/m 2 ) 
k :lt«iSt (1. 4-3. 6) 
D : ^*t&^»JS 

[ if 1 5 ] wieaMUBKv/i^- 7^^vw 
A 1 9 5 %vx±X"h h , if 1 o y 7 * -a^^i 

W=k ■ D 1 ' 2 

fflL, W: WHsatf ( g/m 2 ) 
k : lfcW©R (2. 0-6. 0) 

d : smmm&^Mm. (^r~->v) 

2*|ftrtHWirCfto-C, fcT**iJ:tfJ:i*<%Kr<fc 
*HM«*w«^*-|*i3&«»R 0 tt"C>* I"I < UfalzM LX 

[ if &m i 7 ] friBa^^AWTt'na mm o 

[ff^il 1 8 ] mjIBWtM^T 'J ri^^<0JBtt** 
LT^4 , If ^JI 1 6 4 tzi± 1 7 C07° |J7* -J^crmm. 

jdh L.um mm-t& , if *jh i 6 tM± i 7 <dt u 

7t-A«g®JS. 

[|f*ifl2 0 ] Bu!E7°y7W£ iD^tTs^OM^ 

-T4 s lf*II 1 807° 'J 7 it -AcOMiSTjffi. 
[Il^ifl 2 1 ] If^JB 1 ^rv ^ L 1 3 ^^lAHclBK 

(DTvyit-^m^xm^iifzmmmty'y^^ 

[If *H 2 2] V h U 7 X«li*qR«fl:tt«||i4fc« 

7. 

[ m$£ 2 3] v h U 7 xffll^w^ M»f ft gA^a^S 
«^co^c7)6Miff*SJ: 9 lf*H2 1 4 

fcfi 2 2 <nmm§ik7°7X1- -y 7 . 

[»*JI2 4 ] v b >j 7x®(II^, ?I5HKBt#^^ 
3 . 5-10 %oSft®-ftttfHJli «r«gRIBEBfff«** 8 
-200 %C0S&TOI41^JiiT-S) h , If «3B 21^L2 
3 0^-rttAH;IB»<7)i^85S-ft;7°57.f - -y 7 . 

[if*ii2 5 ] -y hmmmztrnztifz. 



(3) 

3 

112 1 =5rv-> L 2 4 Oi^^M;rfBtft^*t»ftT 5Xf 

[ Ift&B 2 6 ] mmzjffl £ . If & JM 2 1 =5r v * L 

[IIM8B 2 7] x t-*3-y(;«Sii^ . If 
2 1 ^ L 2 4 O V ^tl^::f BIS^WWtT 7 X f - >y 

[»BJOl$ffl&fftBJ] 
[0001] 

[j£ii±<7)fijffl#»] *^hj {± , jS^SfufeRtflfefufe 10 

[00 02] 

x^.y? (OT. tfrpj tv^) fctt, mmmm^k 

xmmmt. —m^^hjmm^u^rmm 20 

im-t s £ 1 1 i 0 ftsatttafi-f 5/f7? ( jilt , 
rcFRPj fcv^)^a^mtefflv^flBfi*tffc 

[0003] KucFRPfi znmmmmmzmti 

fc. 

[0004]«SR"9UfcFR P dBftfti: LT . fci: ifcf 
T , If 3$*t^X h7yH5:10-2 5 mm*I«(C«r 50 
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4 

— /t-r-f • rry^yK ( SMC ) ^ 3 -y7°H • X 
[0006] 

[HBB^jB^uiofc^sna] ^mm^smi. ^ 

[0007] £<03KHtf>fllw>BWIi, ^-«J;3^ 

[0008] 

fts6*2 0~4 omX'fo&Z t *mSLb-t& fc<0*»6* 

[0009] jja»iiraHfcKuv-ii. fct itrfflfflus 

i^wit^y-?-^. ±Mm& 
izMi-i>nmm±, o. 2-5. oii%«i»ws 
u\ ;<7)j;a^ii«rMttJKy^-ii. 7y7t-^ 

[0010] »/J^^(i:. »R"3JR»Sii^« 
JBT, ±E«3fiaMa*. 2ST|ftFfc^ftai'ftlWlt*«3£ 



(4) 

5 

[ooii] w$ea&2 o— 4 omcomst-t&zt 

r^-tt, 8 5%I3LLT&&;k3&W4L<, i. 
4k<ii9 0%EU:T&$. 

[0012] ±IS^J; 3 t^^Sfctofc 
WR«Bf*I*FtlflS«<, ^££>IRfc:«>«*<9S4L 

[0013] asR0jatji?5*Lfc«jirc±E^)J: 3 

[0 0 14] ;;t r SfW(:lW ! ^^j k(i, 

[0 0 15] WfefciROtf&ii:. <€-<?5JBI0 ****** 

■himm LfcRfc**>j« o «*fc:je*36*fttf u frp 

[0016] zco X 3 *HT«Mi«s H*Wte»9 a 1 * 
ftS ? U VTfciSifrTW^ < nL £>*U FRP^CFR 30 

wt>ti&zbirt>. m*t. u^xitm&wmtiK xk>^ 

[0017] 4£, 7Vyy°&mtbX'b£<¥\itt>tih 

JfSL«I(:t*A'-7r?^-J 10 0%ifi<t 
i^^TS^ka^^k^o Lfztf-yX. FRPftfc 
v ">T , «*t-ir^* it < SJ&CS S k k t> £ , ttbfefio 

[0018] S Jf,fc, ^ftOBFJT'^H^^BT^^FJ 

[0019] J; 3 3^«Wteffi«*iM»ft£fcVvr 
0 5—0. 2mm, *B/jfeff»it3& 1 2 0 J2Lh"C* 2> i 
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4 fz , *fI/*ff^Jt# 2 o *sre& & k , 

fc, ±RMt(il 5 OgJKTfcS, &tz. *takkTii. 

3-1 6mmC0lEHmJK?& s ^L^-rv^ 

[0020] ±iaoct 3 ^«*^fflv^4iigftwiw±, 

#WlCiiT'IS ( 4HKB<7)»BllK:tiV^fi, Sift 

[0021] mm¥#&tt&H£?)v j f'7 o^y^; 
^^T^feitxii^k^^k-rs^tii. mm 

mfrtfO. 07 — 0. 4mm, Iigft^lOO-4 0 

[0022] jja»ftfc4sivc, * 5 

7^5^yMfc^'5, 000 — 24, 0 0 0*. 

3, 0 0 0 — 2 0, 0 0 0f--/l/T*S<:f;# ! Mt 

[0023] 4£, m^%m\MWr?)V1-7 J?*>h 

m&&&0. 2 — 0. 6mm, «ftB##'2 0 0 — 6 0 

og/ m 2 x$>hc\tmj£L^ (mm- 2) . mt^t 

^«i*t^«^ flW>4 Z t ¥X^ h . 

[oo24];;t. aflfj^)««t«sk ia, »3*t?sai 

»c7)^*t@S ( g/ms ) = [WHigft < g/ 

mM ]/ (mm) ] 

5rfe, (g/m* ) fej;^»UJ¥§ (mm) 

a . ^ti^tL j i s r 7 6 o 2 izm^Lxm&Ltzm 

xhh. 

[0025] zcommzm^x, mtmmr?)Vj-7 << ? 
*>h&&§mwm&k~t$>%>&izi^ mmmmm&n 

7J7*>hW&S3, 0 0 0—1 2, 000*, ii^ 
1, 5 0 0 — 1 0, 0 0 0f-—)VXfo&c\tfim±L 

[00 26]±IO*D<, llg* s 3, 0 0 0 — 2 0, 0 
0 0f--/k 500—1 0, 0 0 0f- 

—)v<D±^&*m ^x h , jjQA&frNMtj a ftcomm t 
[ o o 2 7 ] Kcts. &{mffldfistmm&k<w*&* « 

ffl^-|»^*«H¥*^fttkLT, giMKBrff**^: 
1. 5%12JI±, §[!BttRau£ii2 0 0kg ■ f/mm ! 
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tLh, 3l3IWtt«42 0, 0 00kg ■ f/mi" ELh 
[00 28] ±ISO i a *#WWBW*«WCffiffl^«. 

[ 0 0 2 9 ] tzb wmofflfa- 1 OJKBfc-r** 
#<fa&9WR*»fc U ^ r 9 ?-& 9 5 10 

%mix°fo&z t t>mt u*. 

W=k • D 1/2 

{ML, W:«ft@# (g/m« ) 
k : JtfllSgR ( 1 - 4-3. 6) 

d : mmwm&conm 

[00 30] $ t> 2 <nMM b tMn't 

5 %&±X*$> Z>Ztm?£L\\ 20 
W=k • D 1/2 

ffiU W : «&S# ( g/m 2 ) 
k : tmim (2. 0-6. 0) 

d : Btmwm&comm (-r--;i^) 

[00 3 1 ] M-7r?^-Cfh(i a* 

7t?? — C f = [ ( Si -S 2 ) /Si ] X 1 30 

0 0 

[00 32] JJBOJ: ^ £»3MW»±s af^HT^rM-ffc 

[ 0 0 3 3 ] , ±1*05 J: 3 *]H 3 F*iJl'^)fNfi** 40 
fcLTfi, tzbtlf. &imm-fccoM3kJMt,zt3^X , 

&ff, H¥3tf B ^fcLT*«ia«Srt-4j&\ &SW4 
If* fc 0 . 5 — 1 . 5 M %m&.<7»hM.<F)*r 4 i/> 7' 

mznmzitx a < z t mi tu\ 
[0034] iim^mmm^'v^y o^yb* 

fr^%&tiX&&J:V/£tilZJ:Z&*M^XWmZtl 
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b'% < wmmm^ss^ mm b%&« 

[003 5] L*»U mmtzi±tiX&b£Z&rfx$§L 
ll]ll{i*tIJ:9^*#<3:oTVvci>J;V^ fit. * 

ram**. *ts^ i . 2 < 

±;*«t7fii, *tim. o—i. 2fg, sp 
«*Kv-f-/*Bifcttl ■ o-i. 2Xfo&c\btf 

[0036] ±j£co£ o%2^ftmmwm*'j?ts:< t 
f r p LfeR, j; o fit %mmmmm%t>ix%> . 

[0037] *^tc^|,TU 7 SUHIIK* 
0H£#SHl/CiM)H-£. HI. 02{i;. Wyhffl 

(HffffiH^* . HI 3 {iH 1 or 'J7t-Al OTfflia 

r» 4 . ^mnxn. y u 7 * - a 1 1 b t> tc . ser 0 

[0 0 38] rU74--Al. 214, fc-CsfefeiVii 
*0^4 < 1 1 -73 tSMEHIMttdf 'J Sr , IfeK t . ^ 
fcli=RSRfcf«* L^^K*»lt») 3 a , 

0 , 20flggl a, 2 a 

^hJigp^^iJitfi^yx^-^rx ■ xhvvK 

• 7 7 h4a, ^2)fSt(4^««ai^3 a, ^3® 
@t(4rjy~r <-i77 ■Xb7yK-V>yh4b,m 

4 s a ^mmmmm 3 b § tvx . *M*«*t 

^tWJ7t-Al, 2W^H2raoTV^-g>. m 
2SS»^gg«t«|!fe3a{i. Xl-Xli, Yl-Y 

L, m4i!gOK»llt^ft3b{i, Xl-Xli, Y 
1 -Ylit4 5MifflO-m^X2-X2W. Y2- 

Y2it» LT^T*J3=t V J; i &tfmtbJj faizimm 
[6]LTU4« l^2M@t^4Ji@c02KOK«ii«ft 

3a, sbtci^r, MMmmimim-frmz* h x 
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olZft-oX^Z, 

[0039] Bsmmm 3a, 3b \&mm7mto 

ife^gBR 0 fc: i o T B~f*x L , MA^n <9 jifcfcaffiHTft 

^mmmmx-imm omm ( r y 7 * - a^osp i a . 

2a) 0M|fcI:T3&£l/CH*. 

[0040]^, iMmmz&^x, 2mcommmm io 

MWHl * t ft: 7° 'J 7 * - A to \ L ft: ifi , 5k* 

«H6HTfto-cJ:v^ Sft: s ^5X«i^^|,ayf 
^aT* ■ ■ V-y bi:^*«lt^ft02ffl 

etc* s i a t-^Tfitf i t , &r 1 t> rbs&t s *> cot 
i±^\ mmiz^ mmm.i>±.mco4mi l zmm~tz>i>coT 20 

[0 04 1]&io. flaKWJf9f*»6flSlJia*^9^ 
««H>h"- n>iWRrif3&»fe5r4 v-y hJit-tS t , fig 

fejft,, ± ft: „ f r p iSffico^if 14 iiKtc"). ffi&mm 

[ 0 0 4 2 ] $t , mxzn l , ^tK*aittn^^'7 * 

•y h-T «t < mmth t , K*«St(i:5l5fiWtt* 30 
* ¥a^tt<0#Rfc«R 0 SSBS-tf* t , LTft: 

•t* (os) tiivii* (9o«) ^aitie^LT^ 

**4Hi5BKS>*u jfW>*Kii (±45S) Kjattffiftb 

JBLTUfflfi^fci^ 4 v h Lft% T U 7 At£WC 
M*O^H^#7U0 9 0SOffiFJf(±#ft^^#\ 3£Hft 

r y 7 * —^tet'm&coxMft&'hZ < x wtt . £ 
ft. «*t*if*>*s*, M*aitiit)^m^^«ftic^-i>2 40 

3 - y«7 yy* -UiMMzmti 1 £ Aix 

[0043] -fZch-h, 7°V 7 AfctSftifbhS^i 

U 7 # -Aii, »Bifctb&*Aofcr 'J 7 A i: =5: S 
L, IS^A^^v^ry 7^-A^'A^^r^J; dlz 

^&i / zimm<7)®tigzxtiz>zttf&mt%&. & 50 
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1 0 

fc, «/h3Efts6i2 0flEJaTt=5r*i:, i<0»4W)fcT* 

^^>. ^'J>'7^A§<^ , 9, JC*IWtfcJ:"5!MEfi 
[0 044] ifc, IS^A^\ itm^Wifi: 
coBHffl^S < «*t i oT?^fiX§ixS^^A# 

•y ^^mmmmmmm^mm^-rummx-h^. 
m^mzmm^iLx^^^ii. s-rt&m 

zcr,m^commmmmcom^kizx^xm^ix^mM 

MtMtTJtT* (0° ) feitA'J;^* (9 0 

[0045] ti^^fswtfcif^Tii. mra^ia^ 

M4 z T-H«B^t^D^:5:V^l:«lt^^7 ^ ^^<>-f 

[0046] 7°»J 7*-Afcfcft*iia9tlllWft<0^'« 

»i U\ ^«i»»ftO^^-7r^^-c0/h$^7° 
1)7* — A %m&t& FRP fi)c?l?p D n O^ffl^'i0i[in L 
ft: 0 , i -3T»jaS*i.*SHiait(=«li**«ffi LX 

Wmzmt**). ZCDMmz?7-y?tf?t±L, tiz 

mmzw>xmmc^\'*8Wrt> t tf&t& - 1 1** . 

[0047] BfflB07 0| j7^-AK 2tffll^K*«l 
«WftttJ^TIi. Jffl¥^S«*tv;^7 a 7*>h 

&frt>%&fzx&t£z\&n.. ftiMcm ^®&x'wm$ 

itXHKi, ^^zM3kcr)7V>7°tfA^\-^)T\ 

*iaa»$*fc*^, ft:T** fctt «£ ^&cD&mm£mtb 

&$;%itf-t-ftl l zfo&cr>X\ ffl^W^tl^r^oo^ra 

^•frftifcs^**^**. ft:T*ti:^ 
*03<^ */JnS < -T ^ i h , JJ@Htt«IIWHl(=flfe^ 

as;^^< , m@^<t-ftt«»7'j 

[0048] S^t, 7°y7*— Al s 2^i3{t-g>^* 

tt^° >j v—tmrnz-wmth z 1 1 ± 0 i^rs4*° y v 
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1 1 

}Htf-ftL& Zk&%:< . #*>*<93£fc«9»£3Bffc;3'&S 

-^a oti^w, wj^t -a jc«flit*a5 

*TJjtJBLfc«^. » s P}#$:FRPj&*#£>ti&„ 
[0049] #$&tycr>TV 7 *-A£ffl^&^*«t>» 

>~cj is r 7 6 o i izwMLx®mzti$>3mw& 

m& 1 8 x i o 3 k g f / mm 2 JSLh, ^ISESftKA* 2 5 10 
0kg f /mm 2 PXtCOi>COT\ *>.)VX «y Mffls^riftfO 

0X1 0 3 kgf/ram! Jil± s *i«tt^JteST^IS*l 
SWE&S^^rt^— w#4 • 0 mm ■ k g f /mm 3 

w=c? 2 /2E 

: BtmwmcoBmm ( k g f / m m^ > 
e : mmmm^mm^m (kgf/mm^ > 

[00 50] ±ISOJ; 3 &*3MHfc:«4:r>J 7t-A 
14, iJc^iofcaiROiaE^S^t*. -T£;b*>. 20 
/*'J7* - AcoMii^te . jjMfir < t> -ffcz> 2 *|6H£ 

l*l36*j96R 0 fa < *-|*ifc:« LT*W>*>arift| £ =3r 4# 

[oo5i] mmmm\i, mmcvn< , iftufl 

•^«WSrC*«i4:*^ffatV^ 4ft, aSRDJieJBSrt. 

mmmtt<7yj?%< t t—m&rv rv^mm^Lx 30 
[0052] A^ieasrffit, 

BFSC, i-T, 77b4a, 4b£J:tf£fEXIHilftlfc 
3 a. 3 b£, MoUMf 4 "J^fcfcBrjetfrtffite, ft: 

Sl2SSi:^^^3R^tSi!fel3a. m3JBSt=5r5v-/ 
b4b. m4JI@^^:S^fS«W^3bco)ilItc. 
■ Si:i4ia«l«lil3a, 3b^45SfA, 40 
LTSte^*1t£ . &fc#T\ SI2JlBi:Si?4JlSOij* 
S«lt«tt#^04K^EIjEt. jf4L<tt7yKO# 
«<04Bfc«HikRi*tH5gL*lffl^±fc:«S, ISMT' 

mzt&zttzxix. mmz, mmz^mxix-t^m 

nVMBi-Z Z t iPTZ h . £fUcJ; o T7'J 7* —A 

fcmmsttzwoMhztizx-yT. mmz, u&>*,s& 

[00 53] JJEaSROJSJe^HK^jHSjSli, 
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t#J SPWxO^TIfil i: 5r * 4 PR<0j£ 6 fc 4 V 7 

cDffiHtatftib & ft #><?3 a ~ttL zazz ^C0X\ 4 

[ 0 0 5 4 ] 4 ft. K«l»I^^ffi^*t»ffc LX 
±.mcOtu<ayr-i—j.TX ■ xhyyY ■ v-y hSrfg 

5 J: -5 Sri £ j&*5rv ^ Tiff 4 . 

[0055] ±mcot'j 7*-j±cr>mmm±, mmxm 
z-zx mmzwm-h m^z^ *xwm tft#\ sni* 

At 4v\ 
[00 56] 4ft. T'J T^-Ac^tfcfe^T. V 
-y h k LX i>m$Mfc#V~?-(DS<'( yy-TBWmis. 

ft 0 , m)M^< . M9ftWHf & tT»Wffi*°U 

^>f ^r-*f«$*fcifaawt»ft*ttffl tft o . 4 
ft {4^««i6»^i t7»/ oiateasnraHfcK y s- 

i: , a^JROSJ LftT'J 7 t-AOf 
Sl^S-r^O-C. «<0fl9Bft«8«fc3r4. £OJ;a^ 
» Hj^ft^ 'J -7- i: t T (4 . fflltft"C , FRP O^tt & 

#*<4T'§ ^> ft'ft^V^l 5 <fc < . r'j7* -AO«8 

*tsfit*rL-c, o. 2-5. omm%mmxfc&„ 
[0057] 4ft. mmmn< . *^BHoTy 7 a 

^FRP£t^t^|,ft<s60S»fXttt LT. KS«««5 
ft^r if fc* t> *> t» b j^-f - ^<0«SWttt<0-7 h y ^ x 

fitsi^^* tft^y yu^m^h z bi>x%&«mm 
im^hVfxmmtLxiz. Titffti 

arc*o, TyT^/^feitsfMg«'j^-i43 0-6 oa 

[0058] § £>t, ±ibw J: 3 ti^ts^ftr y 7 * 

H4fti4^^14ffilt^fflT§ S . vb y 

{4. ^O^I5IiiSBfffJg^'M5S»^^«*O^I5*«|lf#S 

i'9i>^§^£i:5& i »4L<, ^ h U txWf&k. tT. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention 
relates to preforming for fiber 
reinforced composite materials which 
can expect the characteristic which 
was excellent when fabricated, 
preforming by which especially deep- 
drawing shaping was carried out about 
the manufacturing method, and a 
manufacturing method for the same. 
[0002] 

[Description of the Prior Art] The 
reinforcement textiles made into the 
gestalt of textiles using a carbon fiber 
thread, yarn of glass fiber, polyaramid 
fiber thread, etc. are used abundantly 
at a fiber reinforced composite 
material, especially fiber reinforced 
plastics (henceforth "FRP"). 
Especially, weaving of the carbon fiber 
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I fabric which consists of carbon fiber 

| with a large and specific Young's 

| modulus and large specific strength is 

| usually carried out by a common 

| shuttle loom and rapier loom. 

| It is used abundantly by compounding 

| with a synthetic resin and forming in 

| specified shape as a reinforcement 

| substrate used for composite materials, 

| such as carbon fiber reinforced plastics 

I (henceforth "CFRP"). 
I 

ifj [0003]Since it excels in the mechanical 

| property, especially CFRP has been 

I used as a fishing rod, a golf shaft, etc. 

! a skin material of the honeycomb 

| sandwich structure of the secondary 

| structure member of an airplane, etc. 

| Since these are excellent in the 

| mechanical property and reliability of 

| CFRP, carbon fiber is used in the form 

| of a continuous fiber, on the other 

| hand, is processed into tropism 

1 prepreg, or textiles and its prepreg, and 

| shaping is presented with it. However, 

I since these one-way nature prepreg 

I and textiles were sheet like objects 

| which comprised a continuous fiber, it 

| is difficult to fabricate preforming by 

| which deep-drawing shaping is 

| difficult, that is, deep-drawing shaping 

| was carried out at specified shape, and 

| the shape fabricated naturally had 

| restriction. 

| [0004]Although the hat body for 

| helmets is known as an FRP molded 

| article which carried out deep drawing, 

1 for example, since it is difficult for 

! textile material to make it fit without 

! putting a wrinkle into a die, the 

| method of laminating in patchwork the 

| textiles cut out to the wafer of the 

| prescribed dimension to a female die, 

3 and fabricating them to it is taken. 

| However, in such a forming process, 

| when pressed with a male, the 

| lamination station of textile material 

| shifts, and a predetermined reinforcing 

| effect is not acquired, but it becomes 

| the hat body in which the weak part 

| existed. Therefore, dispersion in a 

| forming cycle was considered from a 

I point of safety, and there was a 

| problem that the hat body for helmets 

| became heavy more than needed. 

I Since one fiber base material [ one ] of 

i 
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I the wafer of tens of sheets was 

| laminated, the help started, and there 

I was a problem that productivity was 

| bad. 

| [0005] As a method of fabricating deep- 

| drawing mold goods, cut the strand of 

| a reinforcing fiber to about 10-25 mm, 

| and orientation is carried out at 

| random, Although the method by the 

| continuous strand mat which carried 

| out orientation of sheet molding 

| KOMPANDO (SMC) impregnated 

| with resin, a chopped strand mat, and 

| the continuation strand while drawing 

| the loop is known, Since a reinforcing 

| fiber was a staple fiber, and since the 

| orientation of a reinforcing fiber was 

| uncontrollable only by these fiber base 

| materials, physical properties differed 

| in them, and with them, it did not 

| become reliable mold goods. Since the 

| continuous fiber which carried out 

| straight arrangement was not 

| contained, there was a problem that it 

1 was weak, to a shock. 

| [0006] 

| [Problem(s) to be Solved by the 

I Invention]The purpose of this 

| invention solves the problem of the 

| conventional deep-drawing FRP 

1 molded article mentioned above, is 

| excellent in physical properties, and 

| there is in providing preforming for the 

I dispersion to fabricate a small deep- 

| drawing FRP molded article and it 

| moreover. 

| [0007] Other purposes of this invention 

| are to provide the method that such 

| preforming can be cheaply 

| manufactured with the outstanding 

| workability. 

| [0008] 

| [Means for Solving the Problem] To 

| achieve the above objects, preforming 

| by which deep-drawing shaping of this 

| invention was carried out, A 

| reinforcing fiber including 2-way 

| nature textiles used as warp and weft 

ifj yarn to either [ at least ] said warp or 

| weft yarn, thermoplastic polymer - a 

| line — and it is characterized by 

| continuation or the minimum crossing 

| angle of weaving yarn which is made 

| to adhere discontinuously and is 

| prolonged in a 2-way of the 

I reinforcement textiles being 20 to 40 

1 
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| degrees. 

| [0009]The above-mentioned 

| thermoplastic polymer consists of 

| copolyamide of a low melting point, 

I for example. This thermoplastic 

| polymer is continuously prolonged 

| with a gestalt of polymer thread, either 

| [ at least ] warp or weft yarn adheres to 

| it continuously, for example with it, or 

| heat melting of the polymer thread is 

| carried out, and either [ at least ] warp 

| or weft yarn adheres to [ a 

| discontinuous gestalt and nothing ], 

| and it discontinuously. Coating weight 

| to the above-mentioned weaving yarn 

| of this thermoplastic polymer has 0.2 

| to 5.0% of the weight of a preferred 

| range. Such thermoplastic polymer can 

| achieve a duty of filling between 

| textile weaving yarn, when size 

| enlargement of the preforming is 

| carried out to desired shape. Therefore, 

| even if it carries out deep-drawing 

1 shaping, it can fabricate, without 

1 crushing a flat state of the below- 

1 mentioned flat thread. 

| [0010]The minimum crossing angle is 

| in a state by which deep-drawing 

| shaping was carried out, and a thing of 

| a crossing angle of both fibers- 

j reinforced thread of a portion from 

| which an angle which fiber-reinforced 

| thread prolonged in a 2-way intersects 

| became the minimum is said among 

I the above-mentioned reinforcement 

$ 

| textiles. That is, in weaving yarn (fiber- 

| reinforced thread prolonged in a 2- 

! way) of the above-mentioned 

1 reinforcement textiles, an eye gap 

I arises to some extent with deep 

| drawing, and a crossing angle of both 

ifj weaving yarn changes with eye gaps. 

| And an angle of a portion from which 

| a crossing angle after this change 

I became the minimum is called 

:|:5 

| minimum crossing angle. Usually, this 

| minimum crossing angle is produced 

| in an edge of a deep-drawing field, or 

| its neighborhood. 

| [00 1 1 ] B y making the minimum 

| crossing angle into the range of 20 to 

| 40 degrees, there is no opening and 

I high preforming of a cover factor is 

I obtained. As for a cover factor which 

: : :5 

| can set this preforming, it is preferred 

I that it is not less than 85%, and it is not 

1 
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| less than 90% more preferably. 

| [00 12] In order to realize the above 

| minimum crossing angles, it is 

| necessary to be easy to move each 

I weaving yarn of reinforcement textiles 

| by which deep-drawing shaping is 

| carried out to a shear direction in the 

| case of deep-drawing shaping, it needs 

| to maintain a desirable gestalt of 

| weaving yarn also in that case, and 

| needs to maintain a high cover factor. 

| In the usual textiles, in order for deep- 

| drawing shaping to prevent a wrinkle 

| which is difficult or is produced in the 

| case of deep-drawing shaping, a break 

| had to be put in, but if weaving yarn 

| uses reinforcement textiles which can 

1 realize the above minimum crossing 

| angles that it is easy to move to a shear 

| direction as mentioned above, it is not 

| necessary to put in a break. 

| [0013]Reinforcement textiles which 

| can realize the above minimum 

| crossing angles where deep-drawing 

| shaping is carried out are textiles 

| which make weaving yarn fiber- 

| reinforced multifilament yarn which is 

| flat and does not have ** substantially, 

| for example. 

| [0014]"There is no twist substantially" 

| means here the state where there is no 

| twist of 1 or more ****** s per Itonaga 

| lm. That is, a state of non-** is said 

| actually. 

| [001 5]If weaving yarn has a twist, in a 

| portion with the twist, it will be 

| narrowly completed by thread width, it 

| will become thick, and unevenness 

1 will occur on the surface of textiles by 

| which weaving was carried out. For 

I this reason, textiles by which weaving 

| was carried out will be uneven [ a 

| strength property ] , when external 

| force acts, and stress concentrates on 

| that twist portion and it fabricates to 

| FRPetc. 

| [001 6] Whether reinforcement textiles 

| which consist of weaving yarn which 

ifj does not have a twist substantially [ of 

| such a flat state ] enlarge fineness of 

| weaving yarn or enlarge fiber density, 

| crimp in a mixture part of each 

| weaving yarn is stopped very small, 

| and when FRP and CFRP are used, a 

| high strength property is acquired. 

I Since fineness of weaving yarn can be 

1 
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| raised, weaving yarn and by extension, 

| reinforcement textiles are 

| manufactured more cheaply. 

| [0017]Since crimp is stopped very 

I small, it becomes possible to set up a 

I cover factor to about 100%, where it 

I could set up textile eyes highly and a 

| flat state of weaving yarn is secured. 

| therefore - while being able to set up 

| fiber content highly in FRP etc. - resin 

| between weaving yarn ~ a rich portion 

I can be stopped very small ~ high 

| intensity -- and a composite material 

| which has a uniform strength property 

| is obtained. 

| [001 8]Since each weaving yarn is 

| maintained by flat state with a gestalt 

1 of textiles, the impregnating ability of 

| resin is very good. Therefore, a 

I composite material of the much more 

| uniform characteristic is obtained, and 

| a target strength property is acquired 

| easily. 

| [0019]In reinforcement textiles 

| concerning such this invention, it is 

1 preferred that thread thickness of the 

| above-mentioned fiber-reinforced 

I multifilament yarn is 0.05-0.2 mm, and 

| a thread width / thread thickness ratio 

| is 20 or more. If thread thickness is too 

1 thin in it being less than a mentioned 

| range, it becomes difficult to hold a 

I gestalt of flat thread and it crosses a 

| mentioned range, it will become 

| difficult to stop crimp small. It 

| becomes difficult to attain 

Ijf simultaneously both to stop crimp 

| simultaneously with maintenance of a 

| gestalt of flat thread as a thread width / 

| thread thickness ratio is less than 20. 

| Although a maximum in particular of a 

lj thread width / thread thickness ratio is 

| not limited, upper limit is about 150 

| when the ease of carrying out of an 

| actual weaving process is taken into 

| consideration. It is easy to carry out 

| weaving of the 3- 16- mm range grade 

| as a thread width. 

| [0020] Reinforcement textiles used by 

| above this inventions can carry out 

| weaving to various gestalten. In 

| textiles of each gestalt, the following 

| ranges of textile thickness and textile 

| eyes are preferred. 

| [0021] When considering it as textiles 

I which use said flat fiber-reinforced 

i 
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| multifilament yarn as warp and weft 

| yarn, it is preferred that textile 

| thickness is 0.07-0.4 mm, and textile 

| eyes are 100 - 400 g/m 2 (textile-1). 

| [0022] In the above-mentioned textiles, 

| when using fiber-reinforced 

| multifilament yarn as a carbon fiber 

| thread, it is preferred that the number 

! of filaments of this carbon fiber thread 

I is 5,000-24,000, and fineness is 3,000- 

| 20,000 deniers. 

| [0023] They are textiles which use flat 

| fiber-reinforced multifilament yarn as 

| warp and weft yarn, When at least one 

| side of this warp and weft yarn 

1 considers it as textiles in which it 

| comes to carry out the plural laminates 

| of said fiber-reinforced multifilament 

| yarn, it is preferred that textile 

| thickness is 0.2-0.6 mm, and textile 

| eyes are 200-600g[/m ] 2 (textile-2). 

| Even if it ****s where plural laminates 

| are carried out in this way since it is 

| flat weaving yarn, crimp is stopped 

1 small. Lamination can raise fiber 

| density of textiles. 

| [0024]Here, fiber density of textiles 

| means a value defined by following 

| formula. 

| Fiber density (g/m 3 ) = [textile eyes (g/ 

| m 2 )]/of textiles [textile thickness 

| (mm)] 

| Textile eyes (g/m 2 ) and textile 

| thickness (mm) are the values 

| measured based on JIS R7602, 

| respectively. 

| [0025]In these textiles, when using 

I fiber-reinforced multifilament yarn as 

! a carbon fiber thread, it is preferred 

I that the number of filaments of this 

I carbon fiber thread is 3,000-12,000, 

ifj and fineness is 1,500-10,000 deniers. 

| [0026]Even if it uses thick thread 

| whose fineness is 3,000-20,000 deniers 

| or 1,500-10,000 deniers like ****, the 

I above ~ the impregnating ability of 

| resin can be prevented from a flat state 

I of flat thread being crushed, or texture 

| becoming coarse too much, and it 

| being sufficient, and getting worse by 

| considering it as the range of optimal 

| textile eyes. 

| [0027]When fiber-reinforced thread is 

| a carbon fiber thread, as the 

| characteristic of carbon fiber flat 

i 
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| thread to be used, the degree of **** 

I breaking extension needs to be large, 

| anc j **** breaking strength needs to be 

| high - the degree of **** breaking 

I extension - not less than 1.5% and 

I **** breaking strength -- 200kg-f/mm 

| — more than 2 - a modulus of 

| elasticity in tension — 20,000kg-f/mm 

| — it is desirable that it is more than 2 . 

| [0028]For example, the common 

| organization of the reinforcement 

| textiles used by this invention of the 

| various above gestalten is carried out. 

| Achievement of a big cover factor is 

| possible from crimp being very small 

| using flat weaving yarn. 

| [0029]For example, when considering 

| it as a gestalt of above-mentioned 

| textile- 1, and when flat fiber- 

1 reinforced multifilament yarn consists 

| of carbon fiber threads, textile eyes 

| and fineness of a carbon fiber thread 

I fill a relation of a following formula, 

| and it is preferred that a cover factor is 

| not less than 95%. 

I W=k-D 1/2 , however W:textiles eyes (g/ 

| m 2 ) 

| k: Proportionality constant (1.4-3.6) 

| D: Fineness of a carbon fiber thread 

| (denier) 

I [0030]It is a case where it is 

| considered as a gestalt of further above- 

| mentioned textile-2, and when flat 

I fiber-reinforced multifilament yarn 

| consists of carbon fiber threads, textile 

| eyes and fineness of a carbon fiber 

! thread fill a relation of a following 

| formula, and it is preferred that a cover 

I factor is not less than 95%. 

| W=k-D 1/2 , however W: Textile eyes (g/ 

| m 2 ) 

| k: Proportionality constant (2.0-6.0) 

I D: Fineness of a carbon fiber thread 

I (denier) 

| [0031]Here, in the cover factor Cf, it is 

| an element related to a size of a cavity 

| part formed between weaving yarn, 

| and if area of a cavity part formed in 

| area Sj at weaving yarn is made into 

I 

I S 2 when a field of area Sj is set up on 

I 

| textiles, a value defined by following 

I formula will be said. 

j Cover factor Cf= [(S r S 2 ) /Sj] xlOO 

I [0032]Warp and weft yarn which 

II 
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I consist of thin flat fiber-reinforced 

| multifilament are used for the above 

| reinforcement textiles. Therefore, a 

| cover factor serves as big textiles small 

| [ the degree of eye omission ] . If deep- 

| drawing shaping of the preforming is 

I carried out using big reinforcement 

| textiles of such a cover factor and FRP 

| is fabricated further, uniform mold 

| goods will be obtained and textiles 

| distribution unevenness which a void 

| enters into resin or stress concentrates 

| will not occur. 

| [0033]What is necessary is to extend 

I with a roll etc. a fiber bundle which 

: : : ! 

| consists of two or more fibers 

| reinforced to predetermined width, and 

1 just to make a gestalt hold by a seizing 

| agent etc. in a manufacturing process 

I of fiber-reinforced thread, as a 

| preparation method of flat thread itself 

| [ above ], so that it may be made flat 

| shape, and it may hold as it is or it may 

| not return for example. In order to hold 

| flat shape good especially, it is 

| preferred to make about 0.5 to 1.5% of 

| the weight of seizing agents [ a little ] 

| adhere to flat thread. 

| [0034]the above - as for 

| reinforcement textiles concerning this 

1 invention by which weaving was 

| carried out using warp and/or weft 

| yarn which consist of flat fiber- 

| reinforced multifilament yarn, it is 

| preferred to make fabric structure 

| almost equal to each thread width. In a 

| mixture part with which warp and weft 

| yarn mingle by this, there is almost no 

1 opening and it becomes textiles with 

| high fiber density. 

| [003 5] However, since warp and weft 

| yarn are actually interwoven with each 

| other, it is difficult to use a thread 

| interval equal to a thread width. Then, 

I in reinforcement textiles by which 

| weaving was carried out, it may be 

| equal to a thread width between warp 

| or one thread of weft yarn, and a 

ifj thread interval of the other may be 

| large a little from a thread width. 

| However, if a thread interval exceeds 

| 1.2 times of a thread width, an opening 

I will become large and textiles with 

| high fiber density will not be obtained. 

| For this reason, as for a weaving yarn 

I pitch of warp or weft yarn, it is [ 1.0 to 

I 
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| 1.2 times, i.e., a weaving yarn pitch / 

| thread width ratio, of a thread width ] 

| desirable that it is 1.0-1.2. 

| [0036]Deep-drawing shaping of the 

| preforming of this invention 

I containing at least one above 2-way 

| nature reinforcement textiles is carried 

| out from a gestalt of what carried out 

| deep-drawing shaping of the raw 

| textiles, or prepreg. A mat which 

| consists of fibers reinforced may be 

| fabricated by that by which a mat was 

| laminated in layers as lamination, for 

| example, a surface layer, if needed. 

| When it is set to FRP, a smoother 

| surface shape is acquired by 

| lamination of a mat. 

| [0037] One embodiment of preforming 

| concerning this invention is explained 

| with reference to drawings. Drawing 1 

| and drawing 2 show preforming used 

if for hat body shaping for helmets, and 

1 an outline perspective view and 

I drawing 2 which fractured a part of 

I preforming 1 which drawing 1 r equires 

| for this invention are drawing of 

| longitudinal section of the preforming 

1 2 which removed an end of a fiber 

I base material of the preforming 1 in 

| drawing 1 along a dashed dotted line 

| of a figure. Drawing 3 is a top view of 

| the preforming 1 of drawing 1 . In this 

| invention, the preforming 2 which 

| removed an excessive portion after 

| deep drawing with the preforming 1 is 

| also called preforming. 

| [0038]The preforming 1 and 2 at a line 

1 thermoplastic polymer to either [ at 

| least ] warp or weft yarn And 

| continuation or the carbon fiber fabrics 

I 3a and 3b which were made to adhere 

| discontinuously, It consists of a 

| reinforcing fiber substrate of four 

I layers of the continuous strand mats 4a 

I and 4b which consist of glass fibers, 

! To the 1st layer, from an outer layer 

| part of the heights la and 2a (deep- 

| drawing part) of the preforming 1 and 

| 2, the continuous strand mat 4a, To the 

| carbon fiber fabric 3a and the 3rd 

| layer, at the 2nd layer The continuous 

| strand mat 4b, Without the carbon 

| fiber fabric's 3b being laminated by the 

| 4th layer, and a wrinkle going into a 

I reinforcing fiber substrate of each 

1 
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I carbon fiber fabric and a continuous 

| strand mat, there is no break and the 

| whole surface of the semispherical- 

| shells-like preforming 1 and 2 is 

| covered to one. Warp and weft yarn 

I carry out textiles orientation of the 

I carbon fiber fabric 3a of the 2nd layer 

| to an oblique direction to XI -XI axis 

| and Yl-Yl axis, and the carbon fiber 

Ijjj fabric 3b of the 4th layer, Warp and 

! weft yarn are carrying out textiles 

| orientation to an oblique direction to 

| the X2-X biaxial and the Y2-Y biaxial 

ifj to which a phase shifted from XI -XI 

| axis and Yl-Yl axis about 45 degrees. 

| A mechanical property turns into quasi- 

| isotropic nature with the carbon fiber 

| fabrics, the 2nd layer and the 4th layer, 

| 3a and 3b of two sheets. 

| [0039]Although the carbon fiber 

| fabrics 3a and 3b are textiles of a 

ifj common organization and weaving of 

| the warp and weft yarn is carried out 

| with a crossing angle of 90 degrees 

1 before the above-mentioned 

| preforming 1 and 2 shaping, If it is in 

! the preforming 1 and 2 by which deep- 

| drawing shaping was carried out, each 

| weaving yarn carries out an eye gap 

| with deep drawing, and the minimum 

| crossing angle theta serves as an angle 

| within limits specified by this 

| invention. This minimum crossing 

| angle theta is generated in this 

| embodiment on an edge of a deep- 

| drawing field (heights la and 2a of 

| preforming). 

| [0040] In the above-mentioned 

| explanation, although preforming 

| which uses a two-layer carbon fiber 

| fabric was explained, a carbon fiber 

| fabric of at least one layer may be 

| used, and the remainder may be other 

| reinforcing fiber substrates. Although 

| preforming which uses two kinds of 

I reinforcing fiber substrates, a 

| continuous strand mat and a carbon 

! fiber fabric, which consist of glass 

ifj fibers was explained, Of course, all 

| may be carbon fiber fabrics without a 

ifj mat, and textiles orientation by 

| lamination is not necessarily limited, 

I although what is necessary is just to 

| make it textiles orientation of a carbon 

: : :5 

| fiber fabric become quasi-isotropic 

I nature preferably as explained above. 

I 
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| Similarly, the number of laminations 

| cannot be limited to the four above- 

| mentioned layers, either, and it can 

| decide suitably with the characteristic 

| and thickness which are required of 

I mold goods. 

| [0041]If the 1st layer is made into a 

| mat layer which consists of glass fiber, 

| Vinylon fibers, etc. from an outer layer 

| part of heights, In the case of paint of 

| mold goods, it can avoid looking black 

| of carbon liber simply, and mold 

| goods which have various colors are 

| obtained, and smooth nature on the 

| surface of FRP also becomes good, 

| and high mold goods of commodity 

| value are obtained. 

| [0042]Now, if a situation where 

| especially a carbon liber fabric fits is 

| often observed to a mold, Since the 

| modulus of elasticity in tension is 

| large, if carbon liber is hardly 

| extended but makes semispherical- 

| shells-like shape carry out deep- 

| drawing modification of the sheet 

| shaped carbon fiber fabric, A portion, 

I as for, warp (0 times) and weft yarn 

I (90 degrees) are carrying out textiles 

| orientation to a mold was pulled, a 

| portion which is carrying out textiles 

| orientation to an oblique direction 

| (**45 degrees) carried out eye gap 

| modification so that a crossed axes 

I angle of weaving yarn might become 

| small, and textiles fitted a mold. 

| although a part whose crossed axes 

| angle of weaving yarn is 90 degrees of 

| origin existed in preforming, a crossed 

| axes angle was boiling many things by 

| eye gap, and was changing, and a 

| crossed axes angle of weaving yarn of 

| higher preforming of a diaphragm 

| degree was small. If it is 20 to 40 

| degrees as the minimum crossing angle 

| in preforming of carbon fiber of a 2- 

| way which constitutes textiles of a 

| carbon fiber fabric specified by this 

| invention wholeheartedly as a result of 

ifj examination, Preforming of the usual 

| deep-drawing CFRP mold goods, for 

| example, a pith helmet object, a case, 

| or a speaker cone was understood that 

I it is possible not to put a break into 

I textiles but to also produce **. 

| [0043]That is, if the minimum crossing 

I angle in preforming is 40 degrees or 

I 
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| more, it is necessary for preforming 

| into which preforming for these deep- 

| drawing mold goods turns into 

| preforming by which a wrinkle went 

I into textiles, and a wrinkle does not go 

I to put in a break of textiles for making 

I it not enter. When the minimum 

| crossing angle would be 20 degrees or 

| less, and a mixture degree of warp of 

| this portion and weft yarn becomes 

| tight and fabricates to FRP, resin 

| impregnation nature worsens, and 

| crookedness of weaving yarn, i.e., 

! crimp, becomes large, and there is a 

| problem of carrying out strength 

| reduction by stress concentration. 

| [0044]It is possible if a carbon fiber 

| fabric of big mesh state of an opening 

| where a crevice between thread is 

| greatly formed in a wrap of weaving 

I yarn in the whole surface of 

| semispherical-shells-like preforming is 

| used for one, without not putting in a 

| wrinkle and putting in a break. In this 

| case, although a crossed axes angle of 

1 weaving yarn becomes small by 

| carrying out eye gap modification, a 

I thread interval also becomes small, an 

| opening formed of weaving yarn of a 

| carbon fiber fabric of this portion 

1 becomes small, namely, a cover factor 

| becomes large, a portion which is 

| carrying out textiles orientation to an 

| oblique direction, Since a portion, as 

| for, warp (0 degree) and weft yarn (90 

| degrees) are carrying out textiles 

| orientation to a mold seldom carries 

| out eye gap modification even if it 

1 makes a mold meet, an opening 

I formed of weaving yarn is not 

| different from a state of a carbon fiber 

|| fabric of the original mesh state, and is 

| large. That is, a cover factor is small. 

| [0045] However, a high cover factor is 

ill realized in this invention, without 

:|:5 

I using mesh textile by using 

I reinforcement textiles which make 

| weaving yarn the above fiber- 

| reinforced multifilament yarn which 

| does not have a twist flatly and 

| substantially. 

I [0046] As for a cover factor of a carbon 

I fiber fabric in preforming, it is 

| preferred like the above-mentioned 

| that it is not less than 85%. If small 

I preforming of a cover factor of a 

1 
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| carbon fiber fabric is fabricated, the 

| surface of an FRP molded article is 

| uneven, or resin will be unevenly 

I distributed in a cavity part formed of 

| weaving yarn, it will become a resin 

I rich area, and a crack will occur into 

I this portion, and a void will 

| concentrate, and intensity of FRP will 

| be reduced. Since it sees selectively 

Ijjj and carbon fiber does not exist in this 

| portion, a portion with intensity low 

| local very will exist. 

| [0047]In a carbon fiber fabric used for 

| the aforementioned preforming 1 and 

| 2, weaving of warp and weft yarn 

| which consist of flat carbon fiber 

! multifilament yarn is carried out by 

1 very coarse density, and since crimp of 

| weaving yarn is still smaller, they tend 

| to carry out the eye gap of the weaving 

I yarn. That is, it can be made to change 

| greatly, since it is possible [ enough ] 

| to pack a thread interval of warp or 

| weft yarn when eye gap modification 

| of said carbon fiber fabric is carried 

| out, without generating a wrinkle, 

| making a thread interval small being 

| able to insert a thread width of flat 

| thread. That is, a crossing angle of 

| warp and weft yarn can be made small, 

| a wrinkle does not go into a carbon 

| fiber fabric, there is no break, the 

| whole surface of semispherical-shells- 

| like preforming can be covered to one, 

| and a deep-drawing FRP molded 

| article which has high physical 

| properties, and little dispersion is 

| obtained. 

| [0048]To a carbon fiber fabric in the 

| preforming 1 and 2. Since it adheres to 

I thermoplastic polymer for filling, an 

I intersection of a local crease of flat 

| thread or each weaving yarn does not 

| shift with adhesive power of 

| thermoplastic polymer by heating this 

| thermoplastic polymer moderately, for 

| example at the time of preforming size 

! enlargement, It becomes possible to 

| carry out deep-drawing shaping, 

| without being able to change only a 

| crossing angle of each weaving yarn 

| and making an eye gap of weaving 

| yarn and a flat state of flat thread 

| produce collapse, therefore, a case 

| where impregnated the preforming 

I with resin and it fabricates since a 

i 
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| reinforcing fiber had covered 

| uniformly in the state of preforming ~ 

| the surface - smooth FRP is obtained. 

| [0049]Carbon fiber of a carbon fiber 

| fabric used for preforming of this 

I invention, A modulus of elasticity in 

I tension by which a single fiber 

| diameter is especially measured at 5- 

| 20 microns based on JIS R7601 is 

| [ tensile strength of more than 18x10 3 

| kgf/mm 2 ] a thing more than 250 kgf 

ifj (s)/mm 2 , fracture strain energy w as 

| which a modulus of elasticity in 

| tension is defined about a product in 

| which the shock resistance of a pith 

| helmet object etc. is demanded with 

| more than 20x10 3 kgf/mm 2 and a 

| following formula ~ 4.0 mm -kg 17 mm ~ 

| it is preferred that it is the high 

| toughness carbon fiber more than 3 . 

| W=sigma 2 /2Esigma: Tensile strength 

I of carbon fiber (kgf/mm 2 ) 

I E: It is a modulus of elasticity in 

| tension (kgf/mm 2 ) to carbon fiber. 

| [0050]Deep-drawing shaping of the 

| preforming concerning above this 

| inventions is carried out as follows. 

| That is, a manufacturing method of 

1 preforming of this invention consists 

| of a method which a weaving yarn 

| orientation direction of said 

| reinforcement textiles fixes a 

I reinforcement substrate containing 2- 

| way nature reinforcement textiles of at 

| least one sheet in each corner which 

! serves as the direction of slanting to a 

| direction which turns to a deep- 

| drawing center, and is characterized by 

I carrying out deep-drawing size 

| enlargement. 

| [0051] As for the above-mentioned 

| reinforcement textiles, it is preferred 

1 like the above-mentioned that they are 

| textiles which make weaving yarn 

| fiber-reinforced multifilament yarn 

| which is flat and does not have a twist 

I substantially. As a reinforcement 

| substrate by which deep-drawing 

| shaping is carried out, it may be raw 

| reinforcement textiles and at least one 

I layer of a reinforcement substrate may 

1 be making a gestalt of prepreg. 

I [0052]The mats 4a and 4b and the 

I carbon fiber fabrics 3a and 3b are first 

: ::5 

% cut out for a rectangle or a square 

i 
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| along with warp and weft yarn at a 

| bigger predetermined size than surface 

| area of a mold to explain a 

| manufacturing method of preforming 

| concerning this invention about 

| preforming shown in above-mentioned 

1 drawing 1 thru/or drawing 3. Next, in 

| order of the mat 4a used as the 1st 

| layer of preforming, the carbon fiber 

| fabric 3 a used as the 2nd layer, the mat 

| 4b used as the 3rd layer, and the 

| carbon fiber fabric 3b used as the 4th 

| layer, the carbon fiber fabrics 3 a and 

| 3b of the 2nd layer and the 4th layer 

| are shifted 45 degrees, and are piled 

| up. next, by a frame, 4 [ of the 2nd 

| layer and the 4th layer ] of each carbon 

| fiber fabric corners can be fixed, and 

| deep-drawing size enlargement of no 

| less than each four corners of a mat 

| can be preferably carried out easily 

| textiles, simultaneously by fixing, 

| placing on a female die and pressing 

| down with a male, without putting a 

| wrinkle into textiles. The preforming 1 

| is fabricated by this, size enlargement, 

| simultaneously pushing out ~ a corner 

| __**** -the preforming 2 can be 

| manufactured simply and efficiently 

| by cutting off a fiber base material. 

| [0053]The fixed points in the case of 

! the above-mentioned deep-drawing 

| shaping are the points 6 and 7 of four 

| corners that a weaving yarn orientation 

| direction of the carbon fiber fabrics 3 a 

| and 3b turns into the direction of 

|;| slanting to a direction which turns to 

| the deep-drawing center 5. Although it 

| may fix to a fixed point thoroughly, 

| since this immobilization makes an eye 

| gap for dedicating the minimum 

| crossing angle theta to a predetermined 

| range cause easily when tension is 

| applied outward a little, it is more 

| preferred. 

| [0054] Since a looped shape strand will 

ijf be extended, a mold will be fitted and 

| a substrate will not be turned off by 

| size enlargement even if it performs 

| size enlargement of deep drawing if a 

| continuous strand mat is used like the 

| above as reinforcing fiber substrates 

1 other than carbon fiber, it is desirable. 

| [005 5] Although a manufacturing 

| method of the above-mentioned 

I preforming explained a case where 
1 
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| size enlargement of all the fiber base 

| materials was carried out 

| simultaneously, it carries out size 

| enlargement of every one fiber base 

| material, piles up each fiber base 

| material, and is good also as 

| preforming. 

| [0056]Use a continuous strand mat by 

| which gestalt immobilization was 

|| carried out with a binder of 

| thermoplastic polymer also as a mat in 

| production of preforming, or, Like the 

| above-mentioned, use a carbon fiber 

| fabric to which a binder of 

| thermoplastic polymer was made to 

| adhere as reinforcement textiles, or, Or 

| since a gestalt of preforming taken out 

| from a mold will be stabilized if make 

| powder, the shape of thread, an ultra- 

! thin nonwoven fabric, etc. intervene as 

| a binder of thermoplastic polymer 

| between a carbon fiber fabric and a 

| mat, a mold is made to heat more than 

| softening temperature of these 

| thermoplasticity polymer and size 

! enlargement is carried out, next 

! shaping becomes easy. That to which it 

I is a low melting point and the 

| characteristic of FRP is not reduced as 

| such thermoplastic polymer is 

! preferred, and can use resin, polyester 

| resin of a low melting point besides 

| copolyamide of a low melting point, 

| etc. like the above-mentioned. In order 

| not to reduce the characteristic of FRP, 

| the smaller possible one of coating 

| weight is good, and it is about 0.2 to 

! 5.0 % of the weight to fiber weight of 

| preforming. 

| [0057]Prepreg with which 

| thermosetting matrix resin of B stage 

I was impregnated beforehand can also 

| be used for a carbon fiber fabric etc. as 

I a fiber base material for manufacturing 

| preforming and FRP of this invention 

| like the above-mentioned. As 

| thermosetting matrix resin, it is an 

>:5 

| epoxy resin, unsaturated polyester 

| resin, vinyl ester resin, and phenol 

| resin, and a resin rate in prepreg is 

| about 30 to 60 % of the weight. 

I [005 8] FRP concerning this invention 

>:5 

| is fabricated using preforming 

I manufactured as mentioned above. In 

: : :5 

| this FRP, thermosetting resin or 

I thermoplastics can be used as matrix 
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| resin. As for matrix resin, it is 

| preferred that the degree of **** 

| breaking extension is larger than the 

| degree of **** breaking extension of 

I weaving yarn of reinforcement textiles, 

| and it is preferred that it is 

| thermoplastics whose thermosetting 

| resin or degree of **** breaking 

| extension whose degree of **** 

| breaking extension is 3.5 to 10% is 8 

| to 200% as matrix resin. 

| [0059] As matrix resin to be used, 

| thermosetting resin, such as an epoxy 

| resin, unsaturated polyester resin, 

| polyimide resin, and phenol resin, is 

| mentioned. These thermosetting resin 

| is B stages in the state where it was 

| impregnated with textiles. 

I Thermoplastics, such as Nylon, 

| polyester resin, polybutyrene 

| terephthalate resin, polyether ether 

| ketone (PEEK) resin, and a 

| bismaleimide resin, can also be used as 

| matrix resin. 

| [0060] FRP concerning this invention 

| can be fabricated by the usual molding 

| method. For example, it can fabricate 

I easily by putting in liquefied 

| thermosetting resin which produced 

| with a female metallic mold which had 

| the above-mentioned preforming 

| heated, and was measured by this 

| female metallic mold and into which a 

| hardening agent was put, and 

| pressurizing with a male metallic mold 

| heated next. 

| [0061] Various gestalten can be taken 

| as mold goods of the above-mentioned 

| FRP. For example, they are a hat body 

| for helmets, a case, a speaker cone, etc. 

| [0062]The minimum crossing angle of 

| carbon fiber which constitutes said 

| textiles from deep-drawing FRP 

| molded articles concerning this 

| invention, such as a hat body for 

I helmets, a case, and a speaker cone, in 

| preforming for fiber-reinforced-resin 

! shaping which contains much more 

1 reinforcement textiles at least is 20 to 

| 40 degrees. In a gestalt of preforming, 

| there is no break, and said textiles are 

| made with a thing of one, and a cover 

I factor in each part is made to not less 

I than 85%. 

: : :5 

| [0063]Without warp and weft yarn of 

I reinforcement textiles cutting, 

1 
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| although it is deep-drawing mold 

| goods, a wrinkle does not enter, either, 

| and since a cover factor is also large, 

| such an FRP molded article has the 

| physical properties of mold goods, and 

| good performance, and there is also 

| little dispersion. A flat state of flat 

| thread is not crushed without 

| producing an eye gap which is not 

| preferred, even if it carries out deep- 

| drawing shaping since between 

| weaving yarn of textiles can be filled 

| by thermoplastic polymer. Therefore, a 

| lightweight and reliable product is 

| obtained. 

| [0064]In a deep-drawing FRP molded 

| article, reinforcement textiles of at 

| least one layer do not have a break, 

| since a fiber reinforced is continuously 

| contained over the whole mold goods, 

| are a chopped strand mat of a staple 

| fiber system, and a continuous fiber 

| even if, but. Even if it uses together 

| with a continuous strand mat which a 

| strand has arranged, drawing a loop, it 

| becomes shock-proof good mold 

I goods. 

| [0065] 

| [Example]Below, the desirable 

| example of this invention is described. 

1 Example 1 thread width using the flat 

| shape carbon fiber ("trading card" 

| T700SCby Toray Industries, Inc., Inc- 

| 12K (fineness of 7,200 deniers)) 

I whose thread thickness are 6.5 mm and 

$ 

| is 0. 12 mm in a plain weave 

| organization. While the fabric density 

| of warp and weft yarn is 1.25 [/cm ], 

| and carrying out weaving, holding flat 

| shape, At the time of this weaving, 

I weaving of the copolyamide thread 

I was carried out with warp, it heated to 

| the temperature more than the melting 

ji| point of copolyamide thread as filling 

1 thread, with the heater formed in 

:|:5 

| before winding rollers, and eyes 

| obtained the textiles of 200 g/m 2 . The 

| cover factors of these obtained textiles 

1 were textiles which do not almost have 

| an opening between 99% and weaving 

| yarn. 

| [0066] Subsequently, four textiles 

| which judged the direction of weaving 

| yarn on the 60-cm square made into 

| one side were prepared, the center of 

I the each judged textile piece was 
I 
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I doubled, and the weaving yarn angle 

| carried out the intersection product 

| layer to 0 degree and (90 degree)/ 

| (**45 degrees)/(**45 degrees)/(0 

I degree, 90 degrees). 

I [0067]And the laminated textile 

I substrate is beforehand heated beyond 

| the softening temperature temperature 

| of filling thread (copolyamide 

Ijjj polymer), It put on the female die 

| molded from the helmet, the weaving 

| yarn orientation direction of each of 

| those textiles fixed each corner which 

! serves as the direction of slanting to 

| the direction which turns to a deep- 

! drawing center, and size enlargement 

| of the male was pushed and carried out 

| from on the. 

| [006 8] Preforming of a helmet obtained 

| by the above method is formal, and 

I does not have the formation of 

| wrinkles, and size enlargement was 

| carried out. The cover factor in 

| preforming had dramatically few 98% 

| and cavity parts, and it was smooth in 

| it. The bias direction of each textiles in 

! preforming became the extended form, 

I and the minimum crossing angle of 

| weaving yarn was greatly shear- 

| strained with 35 degrees. 

| [0069]Said preforming impregnated 

| with thermosetting vinyl ester resin 

| with the die, and mold goods were 

| obtained, the obtained mold goods 

| maintain the high cover factor in 

| preforming, and do not have the 

| portion that resin is unevenly 

| distributed, and carbon fiber distributes 

| them uniformly -- the surface -- it was 

I a smooth product. There is no void 

| also in section observation of mold 

lj goods, and resin impregnation was 

| carried out uniformly. 

| [0070]The method same about the 

| usual carbon fiber fabric (#6343: 

| "trading card" T300by Toray 

| Industries, Inc., Inc.-3K (fineness of 

| 1,800 deniers) value, 200 g/m 2 eyes 

| textiles of a plain weave organization) 

I as comparative example 1 comparative 

| example as said Example 1 estimated 

| formativeness. At the edge of a helmet, 

| the wrinkle generated obtained 

| preforming in the bias direction part of 

I each decision textiles. The weaving 

I yarn crossing angle of the bias 

I 
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:|:5 

| direction was small compared with 

| preforming of 50 degrees and said 

| Example 1. 

| [0071] That is, in the usual carbon fiber 

| fabric used by this comparative 

| example, each weaving yarn 

I approaches to extension of a bias 

| direction, and since it is restrained, a 

| limit is produced and it becomes a 

|| wrinkle. 

! [0072] Although said preforming was 

| fabricated by the same method as an 

| example, since the wrinkle existed, it 

ifj could not fabricate as setting thickness 

| but was thick. Since it was such, the 

| place which resin was [ place ] 

1 insufficient and resin lacked was the 

1 product with which it existed mostly 

| and the surface was uneven. Since 

! filling thread was not used, the eye gap 

| uneven to every place of textiles at the 

| time of deep-drawing shaping arose. 

| [0073]The textiles which made density 

| of weaving yarn coarse in three [// cm 

| and ] were produced and compared 

1 using the same carbon fiber thread as 

| the comparative example 1 in order to 

I enlarge extension of comparative 

| example 2 bias direction. Textile eyes 

| were 120 g/m 2 and 80% and eyes of 

| the cover factor were coarse. 

I [0074]The same method as Example 1 

| estimated formativeness for the 

| obtained textiles. Although the 

| formation of wrinkles was not looked 

| at by preforming by which size 

I enlargement was carried out, since the 

| restraint of weaving yarn was 

| dramatically weak, when carrying out 

| size enlargement, weaving yarn caused 

!jf the eye gap greatly. In the crowning of 

I the helmet which is not shear-strained, 

:|:5 

| although there was no eye gap, since a 

| cover factor continues being a cover 

| factor of the original textiles, it was in 

| the state as for which eyes were 

| vacant. 

| [0075]Said preforming was fabricated 

| by the same method as Example 1. The 

| obtained mold goods appear in the 

| form where the eye gap and the low 

! cover factor which were seen by 

I preforming are as it is. 

| It was the uneven thing to which resin 

| was unevenly distributed in the crevice 

I between an eye gap part or weaving 
I 
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| yarn. 

| The portion in which resin was 

| unevenly distributed has become 

| depressed by the cure shrinkage of 

| resin. 

| It was a product in which surface 

I smoothness is inferior. 

| As mentioned above, although it is 

| easy to shear- strain the textiles with 

| coarse eyes, an eye gap is caused, or 

| the place as for which eyes were 

| vacant exists, and there is a problem 

| which is not employable in the 

| required fiber reinforced plastics of 

| reliability. 

| [0076] 

| [Effect of the Invention] As explained 

| above, the deep-drawing mold goods 

| by preforming of this invention, and 

! preforming of this invention, Since the 

I minimum crossing angle of the 

| reinforcement textiles weaving yarn in 

| preforming was specified and 

| thermoplastic polymer was made to 

| adhere to filling, Even if a desired 

| textile gestalt and the gestalt of flat 

| thread can be maintained in the case of 

I deep-drawing shaping and deep 

| drawing is carried out, a break does 

| not go into reinforcement textiles and a 

| wrinkle does not enter, either, and 

| since a cover factor is also large, it can 

| be considered as lightweight and 

I reliable FRP products. 

| [0077] Since a break does not have 

| much more reinforcement textiles at 

| least and carbon fiber is continuously 

| contained in the whole mold goods, are 

| a chopped strand mat of a staple fiber 

| system, and a continuous fiber even if, 

I but. Even if it uses together with the 

I continuous strand mat which the strand 

| has arranged, drawing a loop, it 

| becomes shock-proof good mold 

| goods. 

| [0078]Since according to the 

| manufacturing method of preforming 

! concerning this invention size 

ifj enlargement of the preforming of the 

| request by which deep-drawing 

| shaping was carried out by only fixing 

I each corner of textiles is carried out 

| and the mold goods of deep drawing 

| are fabricated, productivity is good. 
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| [Translation done.] 
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